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TITLE OF THE INVENTION 
Polarizing Film Polarizing Plate and Liquid Crystal Display 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an iodine contained 
polarizing film and a polarizing plate using the same, suitable 
for assembling a liquid crystal display for color display having 
an outstanding color reproducibility. 
Description of the Background Art 

In the past, a polarizing film is known in which iodine is 
impregnated into hydrophilic polymer films and then the films 
are stretched. This type of polarizing film is used for a liquid 
crystal display etc., and, in that case, it is required to realize as 
perfect as possible display of black color in order to obtain a 
color display with outstanding color reproducibility. 

Although the above-mentioned perfect display of black 
color may be realized using a polarizing film that provides a 
neutral hue when arranged in a crossed Nicol configuration, a 
polarizing film in the past did not give a neutral hue when 
arranged in a crossed Nicol configuration, but a trouble was 
observed in which a strong coloring is generated resulting from 

a leakage light. 

An object of the present invention is to develop an iodine 
contained polarizing film that may provide as neutral as 



a in a crossed Nicol configuration, 
possible hue when arranged in a crossed 
i L may - used for assembling a liquid crysta, ^ for 

outstanding color reproduc.b.lity 

SUMMARY OF THE INVENTION 

, k „,rf the present invention has been 
The aforesaid object ot tne pie 

achieved by the follow.ng. 

x A polarizing film comprising a stretched fdm 

• Hine wherein an absorbance characteristics rat.0 
contain.ng todtne, wher ^ ^ ^ ^ 

of «an absorpt.cn pea A - - ^ ^ ^ ^ 

nm)/(an absorption peak B m a wa 

nm» to no more than ,5 when the polarlznrg disarranged 

in a crossed Mcol configuration. 

2 A po,ari.ng plate comprising the po.ar.z.ng fi»m „ 
th e ahove.ment.oned > and a transparent protective layer on 
one side or both sides of the sa.d polarizing film. 

3 The polarizing plate in the above menUoned 2, 

transparent protective layer of the polarizing plate. 

4 The polar.z.ng plate in the above-ment.oned 3, 
h ard coat.ng layer composes a transparent part.de .n 
dispersed state. 

14-^ +Vif> above -mentioned ^, 
5 The polarizing plate m the above 

Hhesive layer for adhesion with other members 
comprising an adhesive layei 



one sxde or both sides thereof, 
on one siae ^ , -mentioned A 

eo.pos.nsat.eastoneofa— 10 „p.ate 

enhanced plate. having a polarizing plate in 

7 . A liquid crystal display having 

the above-mentioned 2. _ 
In accordance with the pr 

. Hack color and an excellent neutra 
film bav.ng a good b.acU ^ obtamed 

w ben it is arranged „ . «- ^ ^ ^ ^ . 

tha t may generate on!y a ^ ^ 

liqui d crystai display that may shew a ^ ^ 

sanding coior repredncihihty is r a„e ^ 
itis an iodine contained polarizing Mm, 
productivity is provided. 

ranU nF T HE DRAWINGS 
BRIEF DESCRIPTION OF 

Fig l is a sectional drawing of Sample. 

str etched film containing iodine, wher ^ 
ch aracteristics ratio of (Can ahsorpt.on p-* ^ 
range of 550 to 050 nm W an absorption peak B ^ ^ 

range of 450 to 520 nm)) is no more than 1- 

, a crossed Nicol configuration, 
been arranged ,n a crossea 



L when arranged in a crossed Nice. configurate is a 

■ h Vh the above mentioned absorption peak A 
polling film - - he a ^ ^ ^ ^ 

especial absorptmn peak » a peak 

fio.n nm and an absorpt.on peak B espec.a y 

, ethrangeof460to490nmhaveare.ations.np 
B in a wave length range u 

it a rat, o f «an absorption peak A)Kan absorption Peak 
l m oret h an, 4 ,Pre t erab ly no m oret h a n ,3,and-e 

v. 12 If the peak ratio exceeds 1.5, 
preferably no more than 1.2. the 

, .vht is generated and a strong coloring caused 
mu eh leakage light ge 

by the leakage Hght wtll be given 

co ,or display will be significantly decreased, 

been arranged in a crossed Nice, configuration. 

A polarizing film of the present mvent.on may be 

methods such ^.^ ^ 

hydrophilic polymers, such as polyv 

IIy,ene-vinyl acetate copo.ymer dertved partrally sapomfied 

a imnreenated with iodine, and 
film is conveyed and impregnat 

„ wretched within a dyeing bath. In this case, 
subsequently stretched ndine su ch as dichromatic 

dichromatic materials other than iodine, 

dyestuffs, may also be used together. 

nfthP above-mentioned Uan 
In the above the ratio of the above 



~v ttV) mav be controlled 
sorption peak AVlan absorptton peak B» may 

r— ..... - » - 

, vo of 20 to 40°C ; stretching process is 
fiO°C and more preferably of 20 to 4U^, 

, of the film measured usmg a 

performed so that a retardation of 

^ K having a wave length of 900 nm may not excee 

hght having iQ tQ 1Q50 nm> 

preferably the retardation may be m 

.nnn to 1000 nm. 
and m ore preferab.y in a range . - ^ ^ ^ ^ 

Tn the above method a stretcni g 

in tne du more 
usually it is no more than 50 *. preferably f to 20 a 

r H 2 to 40% and a thickness of the polartzmg Mm is 
preferably 2 o 10 / ^ afasorption ratio o{ 

usually B to 80 ^ m. A reas ^ ^ 

the above-mentioned object by such a metho 

d Nicol configuration is attained is because a 
in a crossed Nicol pola rizing Mm is 

formation ratio of a poly iodine complex m 

controlled. ^ a strQng 

„v npar a wave length range uj. 
absorption peak near a . „„ of 580 to 620 nm (an 

and espectally near a wave length range 

k A) and a strong absorption peak near a wa 
ahsorption peak A), anu a 

f 450 to 520 nm, and especially near a wave 
length range of 450 to 52U n 

, !th range of 460 to 490 nm. (an absorption peak B) 

length range o polarizing 

a significant influence on determination of a hue o P 



film, a hue of the poiar.z.ng Mm may be adjusted by controls 
a formation ratio of the poly iodine complex. 

A polarizing film by the present invention may be 
preferably used for manufacturing of various kinds of optical 
ecpupments, such as a liquid crystal display, etc. In practical 
u se a polarizing plate may be constituted in which su.table 
functional layers, such as transparent protective layer, or one 
lay er or two layers or more of optical layers may be prepared to 
one side or both s.des of the polarizing film. An example is 
shown in Fig. 1. Referential number 1 shows a polarizing film, 
2 a transparent protective layer, 3 a hard coating layer, 4 an 
adhesive layer, and 5 a separator. 

Adding of the above-mentioned transparent protective 
layer has a purpose for .mprovement of water resistance and 
handling property of a polarizing film etc., and suitable 
transparent materia.s may be used for forming the transparent 
protective layers. The transparent protective layer may be 
made of plastics, excellent in transparency, mechanical 
length, thermal stability, moisture shielding property and 
others. The plastics include, for example, polyester, acetate 
series resin, polyethersulfone, polycarbonate, polyamide, 
polyim.de, polyolefin, or acrylic resin, or thermosetting or 
ult rav,olet-curing resin such as acryl series, urethane ser.es, 
acrylurethane ser.es, epoxy ser.es, or s.l.cone ser.es, or the hke. 
The transparent protect.ve layer may be formed by a 



suitable method such as a method of coating a polymer or a 
me thod of lam.nat.ng those made into films, and the thickness 
thereof may be suitably determined. The thickness is typically 
at most 500 urn, preferably from 1 to 300 urn, more preferably 
from 5 to 200 Mm. Moreoyer, the transparent protective layer 
may also be constituted so that it may have fine undulating 
structure on the surface for the purpose of prevention of 
sticking and diffusion or anti glare property. 

For example, a method may be mentioned in winch the 
fine undulating structure is formed on the surface of the 
transparent resin layer, using a suitable roughening method 
such as treating a suitable transparent particles snch as 
inorganic fine particles made of silica, alumina, titania, 
zirconia, tin ox.de, indium ox.de, cadmium ox.de, antimony 
oxide, or the like which may be electrically conductive, or 
organic fine particles made of a cross-linked or non-cross-linked 
polymer or the like in the transparent res.n, sandblasting or 
matting. An average particle size of from 0.5 to 20 „ m is to 
be used, and the amount of fine particles is typically from 2 to 
25 parts by weight, preferably from 5 to 20 parts by we.ght, 
w.th respect to 100 parts by weight of the transparent resin. 

On the other hand, a hard coating layer is prepared for 
the purpose to prevent surface damage etc.. and is usually 
attached to an external surface of the transparent protective 
layer 2 as in example of figure. A hard coating layer 3 is 
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formed with suitable materials that have good hardness, and, 
generally is formed as a coating layer with curing type resins as 
in the above-mentioned transparent protective layer etc. In 
forming of the hard coating layer, transparent particles may 
also be contained in dispersed state for the purpose of 
anti glare processing etc. as in the above-mentioned 
transparent protective layer. 

Moreover, a polarizing plate may also have adhesive 
layers 4 for adhesion with other members such as liquid crystal 
cell etc. on one side or both sides as in example of figure. The 
adhesive substance or adhesive agent is no particular limited, 
can used a suitable one. An example thereof is an adhesive 
containing a suitable polymer such as an acryl series polymer, a 
silicone series polymer, polyester, polyurethane, polyamide. 
polyether, fluorine series polymer, or rubber series polymer, as 

a base polymer. 

In particular, for forming an adhesive layer, it is 
preferable to use an adhesive being excellent in optical 
transparency exhxbxting adhesxve characters of suitable 
wettability cohesiveness, and adhesxveness, and bexng excellent 
in weather resxstance, heat resxstance, and the like, such as an 
acryl serxes adhesxve. In addxtion to the above, the adhesxve 
layer xs preferably having a low moxsture absorption and bexng 
excellent xn heat resxstance, xn view of preventxng a foaming 
phenomenon or a peelxng phenomenon caused by moxsture 
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absorption, preventing decrease in the optical characteristics or 
warpage of the liqnid crystal cell caused by thermal expansion 
difference or the like, hence the formability of a liquid crystal 
display having a high quality and being excellent in durability. 

The adhesive layers may comprise, suitable additives 
such as natural and synthetic resins, especially tackifier, glass 
fibers, glass beads, fillers and pigments made of metal powders, 
other inorganic powders, and the like, coloring agents, and 
antioxidants, which can be blended in accordance with the 
needs. Further, an adhesive layer exhibiting an optical 
diffusion property can be made by allowing fine particles to be 

contained therein. 

The adhesive layer can be attached onto the designated 
surface of the polarizing plate by a suitable method. Examples 
of the method include a method of preparing an adhesive 
solution of from 10 to 40 wt% by dissolving or dispersing an 
adhesive substance or a composition thereof into a solvent 
made of a single one or a mixture of suitable solvents such as 
toluene and ethyl acetate, and attaching the adhesive solution 
directly onto the designated surface of the polarizing plate by a 
suitable developing method such as the casting method or the 
application method, and a method of forming an adhesive layer 
on a separator in accordance with the above and transferring 
the adhesive layer onto the designated surface of the polarizing 
plate. 



The adhesive layer can also be provided as superposed 
layers of those of different compositions, those of different kinds, 
or the like. The thickness of the adhesive layer can be suitably 
determined in accordance with the intended usage or the 
adhesive strength, and is typically from 1 to 500 ,m, preferably 
from 5 to 200 ,m, more preferably from 10 to 100 nm. The 
adhesive layers to be disposed on both side of the polarizing 
plate may be of the same composition or kind, or of different 
ones. 

In addition, when the adhesive layer is exposed outside, 
it is preferable as is shown in Figure to adhere a separator 5 
temporarily and to protect the adhesive layer from 
contamination etc. The separator can be formed, for example, 
by a method of providing a release coating layer made of a 
suitable release agent such as silicone series, long-chain alkyl 
series, fluorine series, or molybdenum sulfide on a suitable thin 
foliate in accordance with the needs, or the like method. 

The aforesaid thin foliate to be used may be a suitable 
one known in the art, such as plastic film, rubber sheet, paper, 
cloth, nonwoven cloth, net, foamed sheet, metal foil, or a 
lammate body thereof. The thickness of the thin foliate can be 
suitably determined in accordance with the strength or the like, 
and is typically at most 500 um, preferably from 5 to 300 ^m, 
more preferably from 10 to 200 urn. 

In addition, the above-mentioned separator may be a 
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protective film for the purpose of damage prevention of a front 
face of a polarizing plate etc. That is, though a separator is 
configured so that it may be peeled on an interface with an 
adhesive layer adhered thereon; a protective film is configured 
so that it may be peeled with the adhesive layer when a thin 
film is peeled off from a polarizing plate. Therefore, a surface 
of the polarizing plate is exposed after peeling off the protective 
film. 

In addition, a polarizing plate of the present invention 
may be configured as a layer in which suitable optical layers 
used for assembling of a liquid crystal display etc., such as an 
elliptical polarizing plate and a brightness enhanced polarizing 
plate in which a retardation plate or a brightness enhanced 
plate are laminated is added. Although these optical layers 
may be added and laminated separately by a successive 
manner in assembling processes of a liquid crystal display etc., 
optical layer added and laminated beforehand is stable in 
quality, and excellent in assembly operation property, etc. and 
therefore they have an advantage in manufacturing 
effectiveness of a liquid crystal display. 

The kind of the optical layer to be added is not 
particularly limited. Therefore, the polarizing plate may be a 
reflecting type, or the like. Further, the retardation plate may 
be a half wavelength plate, a quarter wavelength plate, one 
having a suitable object such as viewing angle compensation, or 
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the like. In the case of a laminate type such as the aforesaid 
elliptically polarizing plate, the lamination thereof may have 
been carried out via a suitable bonding means such as an 

adhesive layer. 

On the other hand, the reflecting type polarizing plate is 
for forming a liquid crystal display or the like of a type such 
that the incident light from the viewing side (display side) is 
reflected for display This has an advantage in that the 
incorporation of a light source such as a backlight can be 
omitted to facilitate fabrication of a liquid crystal display 
having a reduced thickness. The reflecting type polarizing 
plate may be formed by a suitable method such as a method of 
attaching a reflecting layer made of metal or the like onto one 
surface of a polarizing film, optionally via a transparent 
protective layer or the like. 

A specific example of the reflecting type polarizing plate 
may be one in which a foil or a vapor-deposited film made of a 
reflecting metal such as aluminum is attached onto one surface 
of a transparent protective layer made of an optionally matted 
film or the like. The reflecting type polarizing plate may be 
one having a reflecting layer of a fine undulating structure on 
the aforesaid diffusing type transparent protective layer. 

The aforesaid reflecting layer having a fine undulating 
structure has advantages such as preventing directivity or 
glittering appearance by diffusing the incident light by random 
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reflection, thereby restraining the unevenness of brightness. 
The reflecting layer of a fine undulating structure reflecting the 
surface fine undulating structure of the transparent protective 
layer can be formed, for example, by attaching metal directly 
onto the surface of a transparent protective layer with the use 
of a suitable method of vapor deposition type such as the 
vacuum vapor deposition method, the ion plating method, or 
the sputtering method or plating type or the like. 

Meanwhile, specific examples of the aforesaid 
retardation plate include birefringent films obtained by 
stretching a film made of a suitable polymer such as 
polycarbonate, polyvinyl alcohol, polystyrene, polymethyl 
methacrylate, polyolefin such as polypropylene, polyallylate, or 
polyamide, oriented film of liquid crystal polymer, and those in 
which an oriented layer of liquid crystal polymer is supported 
with a film. 

The retardation plate may be, for example, one having a 
suitable retardation according to the intended usage, or may be 
a tilted orientation film with controlled refractive index in the 
thickness direction. Further, two or more kinds of retardation 
plates may be laminated to control the optical characteristics 
such as retardation. The aforesaid tilted orientation film can 
be obtained, for example, by a method of bonding a 
heat-shrinking film onto a polymer film and subjecting the 
polymer film to a stretching process and/or a shrinking process 
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under the action of its shrinking force by heating, a method of 
obliquely orienting a liquid crystal polymer, or the like method. 

The brightness enhanced plate is sometimes referred to 
as polarizing separating plate, and shows such a property that, 
when natural light is incident, a linearly polarized light of a 
predetermined polarizing axis or a circular polarized light in a 
predetermined direction is reflected, and the other light is 
transmitted. The brightness enhanced plate is used for the 
purpose of improving brightness in a liquid crystal display. 

Namely, the brightness enhanced plate is used for the 
purpose of improving brightness by using a method such as 
allowing light from a light source such as a backlight to be 
incident into the brightness enhanced plate so as to obtain a 
transmitted light in a predetermined polarized state, and 
allowing the reflected light to be reversed via a reflecting layer 
or the like to be incident into the brightness enhanced plate 
again, and allowing all or part thereof to be transmitted as a 
light in a predetermined polarized state so as to increase the 
amount of light transmitted through the brightness enhanced 
plate as well as supplying a polarized light that is hardly 
absorbed by a polarizing plate so as to increase the amount of 
light that can be used for liquid crystal display or the like. 

Therefore, as the brightness enhanced plate can be used 
a suitable plate, for example, that shows a property of 
transmitting a linearly polarized light of a predetermined 
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polarizing axis and reflecting the other light, such as a 
multi layer thin film of dielectrics or a multi layer laminate of 
thin films having different refractive index anisotropies (D BEF 
and others manufactured by 3M Co., Ltd.), or that shows a 
property of reflecting one of right and left Circular polarized 
lights and transmitting the other light, such as a cholesteric 
liquid crystal layer, particularly an oriented film of cholesteric 
liquid crystal polymer or one in which the oriented liquid 
crystal layer is supported on a film base material (PCF350 
manufactured by NITTO DENKO CORPORATION, Transmax 
manufactured by Merck Co., Ltd., and others). 

In the aforesaid brightness enhanced plate of a type that 
transmits a linearly polarized light of a predetermined 
polarizing axis, the light can be efficiently transmitted while 
restraining the absorption loss by the polarizing plate, by 
allowing the transmitted light to be incident, as it is, into the 
polarizing plate with aligned polarized axis. 

On the other hand, in the brightness enhanced plate of a 
type that transmits a circular polarized light, such as a 
cholesteric liquid crystal layer, it is preferable to allow the light 
to be incident into the polarizing plate after converting the 
transmitted circular polarized light into a linearly polarized 
light via a retardation plate instead of allowing the light to be 
incident, as it is, into the polarizing plate to restrain the 
absorption loss. The Circular polarized light can be converted 
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tato a linearly polartzed light by ustng a quarter wavelength 
pUte as the retardation plate and disposing the plate between 
the polarizing plate and the brightness enhanced plate. 

A retardation plate that functions as a quarter 
wavelength plate in a wide wavelength range such as a vtsible 
light regton can be obtatned by a method such as superpostng a 
retardation layer that functus as a quarter wavelength plate 
to a monochrotc light such as a 550 nut wavelength light, onto a 
retardation layer that shows a different retardation 
characters, for example, a retardation layer that functus 
as a half wavelength plate. Therefore, the retardatton plate to 
b e disposed between the polarizing plate and the brightness 
enhanced plate may be made of one or more layers of 

retardation layers. 

Also as to the cholesteric liquid crystal layer, one can 
obtain a layer that reflects a circular polarized light in a wtde 
wavelength range such as a visible light region by providtng a 
configuration structure in whtch two or more layers are 
3U perposed using a combination of layers having different 

reflection wavelengths. 

The transparent protective layer, the hard coating layer, 
the adhesive layer, the retardation plate, or the brightness 
enhanced plate constituting the polarizing plate may be 
allowed to have an ultraviolet absorbing capability by a method 
of treating with a ultraviolet absorber such as a salicylic actd 
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nd a benzophenol series compound, a 
est er ser.es -PO^ P ^ series coffipound , 

benzotriazol series compound, a 

or a niCel complex salt series compound. 

The polarizing film and po.ariz.ng Plate of the p 

be preferably used for manufacturing varrous 
invention may be pretera The liquid 

t, such as liquid crystal displays, etc. 
equ.pments, such J ^ ^ equipffient that has 

crystal display may be manu transmissl on 
a suitab.e convention^ configuratmn, such 

r, ™* n tvpe of both for 
^TZ^Z* the polarizing film and the 

— ° K "present invention are configured on one 

polarizing plate of the piesen 

side or both sides of a liquid crysta! cell. 

Example 

^tpUy. alcohol film wrth a threes of SO , , was 
fetched in a water bath in which -od.ne is dissolved ^a 

. ^ to form a polarizing film. Stretcmng 
° M lt ::: * a retardatron ,s controlled by 

"^Tglh —ion through light of a wave length of 
measuring tne ret* , , b Oii 

w^frineence meter (made oy v^j 
90 0nm using an ^^^^^ 
Scientific Xnstrume tsX A t * ^ ^ ^ 

on both s.des through poly ^ ^ ffi _ 

and a polaozing plate wxth a th.cknes 

obtained. cvraneed in a 

Tbe above-mentioned po.anzing plate was arrange 
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crossed Nieo, con^on, and an absorbanee character^ 
was m easored wttb a spectrophotometer (made by — 
Corporation), an d a.— peaks .ere observed a, a wave 
len ; b o t e 1 O nm (pea kA ),an d o f4 SOn m(P ea k B). The peak 

ratio (A/B) was 0.96. 
Example 2 

obtained in the same way as in Example 1. 

Example 3 ^ ^ _ 

A polarizing plat, that has peak ratio of LIT was 

obtained in the same way as in Example 1. 
Example 4 

A polarizing plate that has peak ratio of 137 was 
obtained in the same way as in Example 1. 
Comparative example 

A polarizing plate that has peak ratio of 2.12 was 

obtained in the same way as in Example 1. 
Evaluation examination 

Two of polarizing pmtes obtamed in Examples and 
Compared example were adhered so that absorption ax 1S 
may be centred paraUe. (for white disp.ay) or orthogonal for 

, * ™, n fthe transmitted light or 

black display). Visual observation of the 

. , mlt and white and black display 
reflected light was carried out, ana w 

• «. , Results are shown in the following 
mdex were investigated. Results a 

! 4. i« based on the following 
table. In addition, evaluation is based o 
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criteria. 

White display index 

Excellent: Good white color obtained 

Good: Coloring that does not have a trouble in display quality 
although it is not white 

Failure: Coloring in which yellowish color is strong and 
display quality is reduced remarkably 
Black display index 

Excellent: Good black color obtained 

Good: Coloring that does not have a trouble in display quality 
although black color is reduced a little and is bluish 

Failure: Coloring in which black color display is bluish and 
display quality is remarkably reduced 




White 
display 
index 
Black 



Excellent Excellent Excellent Excellent Excellent 



Excellent Excellent Excellent Good 



Failure 



display 
index 
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